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1. Introduction
In RAN4 #93 meeting, one wayforward on FR2 inter-band DL CA was approved[1], and the main RRM related contents are duplicated as below,
	WF on MRTD
· There shall be no change in BS TAE requirement.
· In RRM session in RAN4#94, discuss if MRTD can be reduced or not.
· Alt.1: Max propagation delay difference is 1 us, and MRTD can be revised to 4 us
· Alt.2: No change in MRTD, i.e., 8us.
· Alt.3: Other values not precluded.
· For UE not supporting simultaneous Tx/Rx for inter-band CA, a solution to avoid simultaneous Tx & Rx in FR2 DL CA scenarios is needed; potential alternatives are:
· Alt. 1: Assume all CCs in FR2 inter-band CA combinations have the same UL/DL TDD configuration and reflect the worst case alignment as an interruption requirement; further specification details can be discussed as part of the Rel-16 RRM work
· Alt. 2: It is UE implementation issue to discard DL symbols that can not be processed before UL; the specification impact is FFS and can be discussed as part of the Rel-16 RRM work
· Alt. 3: Other solutions are not precluded




In this contribution, we discuss the open issues in the approved wayforward[1].
2. Discussion on MRTD for FR2 inter-band CA 
The current MRTD requirement in TS38.133 is as below for FR2 inter-band CA.
	Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8

	Between FR1 and FR2
	25 






In last meeting, it was agreed that there shall be no change in BS TAE requirement. However, according to TR38.803, the baseline inter-site distance (assuming an urban macro deployment) is 200m; an optional value of 300m is provided, which we can assume is the maximum. Table 1 below illustrates the relationship between propagation delay and distance.
Table 1: Propagation delay vs. distance
	Distance (m)
	Propagation delay (us)

	200
	0.67

	300
	1.00

	1500
	5.00


We observe that the maximum propagation delay for a inter-band CA deployment in FR2 is 1 µs as in table 1. If we assume that two non-collocated sites serve the two inter-band carriers, then the maximum ISD of 300 m represents the worst-case deployment. We have included a calculation for 1500m in order to illustrate that the Rel-15 value of 8 µs for MRTD for inter-band CA in FR2 has assumed 5 µs of propagation delay (but there was no such band combination scenario when RRM specified this MRTD requirement in R15), and we think this assumption is not realistic. On the other hand, considering the previous discussion about intra-band non-contiguous CA, if UE cannot support independent beam for the band combination, large MRTD will cause interruption on one CC data reception due to the Rx beam change on the other CC. Based on the deployment assumption in TR38.803, the MRTD shall be 1us + TAE= 4us.
Proposal 1: reduce the MRTD for FR2 inter-band CA to 4us: Max propagation delay difference is 1us.
3. For UE not supporting simultaneous Tx/Rx for inter-band CA
In the approved WF[1], if UE cannot support simultaneous Tx/Rx for inter-band CA, it’s necessary to consider how to handle the overlapped DL and UL. There were three alternatives from the WF[1]:
· Alt. 1: Assume all CCs in FR2 inter-band CA combinations have the same UL/DL TDD configuration and reflect the worst case alignment as an interruption requirement; further specification details can be discussed as part of the Rel-16 RRM work
· Alt. 2: It is UE implementation issue to discard DL symbols that can not be processed before UL; the specification impact is FFS and can be discussed as part of the Rel-16 RRM work
· Alt. 3: Other solutions are not precluded

We need to not only consider the DL and UL relation between two serving cells but also consider the DL measurement of neighbor cell and UL relation.
If the DL symbol are not RS symbol to be measured for mobility, i.e. are not SSB or CSI-RS L3 measurement symbols, serving can control to schedule the UL to avoid the DL data reception. Alternative 1 is the most conservative way to avoid this collision but it also put much limitation on network implementation. Since all those DL and UL are under control or monitor by the serving cell, UE can accept different UL/DL TDD configuration on different CCs for FR2 inter-band CA but UE shall also be allowed to discard the DL symbols which are overlapped with UL or before UL or after UL. 
If CC1 has DL and UL but CC2 only has DL in a certain period and UE is located close to CC1 site and 300 meters away from CC2 site (MRTD = 4us, CC1 arrives earlier), so the case can be illustrated as in figure 1. If UE has UL symbol #4 on CC1, it might cause interruption to DL1, 2, 3 and 4 on CC2.
[image: ]
Figure 1. UE is close to CC1 site and 300m away from CC2 site (SCS: 120kHz)
If CC1 has DL and UL but CC2 only has DL in certain period and UE is located close to CC2 and 300 meter away from CC1 site (MRTD = 4us, CC2 arrives earlier; and TA for CC1 is 2us), so the case can be illustrated as in figure 2. If UE has UL symbol #4 on CC1, it might cause interruption to DL2, 3, 4 and 5 on CC2.
[image: ]
Figure 2. UE is close to CC2 site and 300m away from CC1 site (SCS: 120kHz)
Actually, we already had UE capability definition for “simultaneousRxTxInterBandCA” even for FR1 as below, but no requirement is defined for this interruption of UL Tx and DL Rx colliding for serving cell only.
	simultaneousRxTxInterBandCA
Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band NR CA. It is mandatory for certain TDD-FDD and TDD-TDD band combinations defined in TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4].
	BC
	CY
	No
	No



So based on the analysis above, we propose that,
Proposal 1: If the DL symbols are not SSB symbols or CSI-RS symbols or RSSI symbols for mobility measurement, it is UE implementation issue to discard DL symbols that cannot be processed overlapped/before/after UL symbols, and no RAN4 requirement will be defined for this case.
However, if UE can indicate network the exact time difference between CCs, that would be helpful to network to decide how many symbols can be scheduled; otherwise network may assume the number of impacted symbols based on the time difference range of ±MRTD. 
Observation: If UE can indicate network the exact time difference between CCs, that would be helpful to network to decide how many symbols can be scheduled during Rx/Tx transition.
If the DL symbols are the SSB symbols or CSI-RS symbols for mobility measurement, it cannot simply discard the DL symbols as in proposal 1. In current TS38.133, we have scheduling restriction for FR2 as below,
	9.2.5.3.3	Scheduling availability of UE performing measurements on FR2
The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequency cell
	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration (The signaling deriveSSB_IndexFromCell is always enabled for FR2) . If the high layer signalling of smtc2 is configured(in TS 38.331 [2]), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
The following scheduling restriction applies to SS-RSRQ measurement on an FR2 intra-frequency cell
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration (The signaling deriveSSB_IndexFromCellc is always enabled for FR2). If the high layer signalling of smtc2 is configured(in TS 38.331 [2]), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
When intra-band carrier aggregation is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with aforementioned restricted symbols. 
If following conditions are met:
•	The UE has been notified about system information update through paging,
•	The gap between the UE’s reception of PDCCH that UE monitors in the Type 2-PDCCH CSS set that notifies system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than 2 slots,
For the SSB and CORESET for RMSI scheduling multiplexing patterns 3, the UE is expected to receive the PDCCH that the UE monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured; and 
For the SSB and CORESET for RMSI scheduling multiplexing patterns 2, the UE is expected to receive PDSCH that corresponds to the PDCCH that the UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured.



So in order to guarantee the mobility performance, here we also prefer to keep the SSB or CSI-RS or RSSI symbols for mobility measurement with a higher priority than the UL transmission to serving cell.
Proposal 2: If the DL symbols are SSB symbols or CSI-RS symbols or RSSI symbols for mobility measurement, the R15 FR2 scheduling restriction requirement shall apply, and those DL symbols shall be prioritized than the UL transmission to serving cell.
4. Conclusion
In this contribution, we discuss the open issues in the approved wayforward[1].
Proposal 1: If the DL symbols are not SSB symbols or CSI-RS symbols or RSSI symbols for mobility measurement, it is UE implementation issue to discard DL symbols that cannot be processed overlapped/before/after UL symbols, and no RAN4 requirement will be defined for this case.
Observation: If UE can indicate network the exact time difference between CCs, that would be helpful to network to decide how many symbols can be scheduled during Rx/Tx transition.
Proposal 2: If the DL symbols are SSB symbols or CSI-RS symbols or RSSI symbols for mobility measurement, the R15 FR2 scheduling restriction requirement shall apply, and those DL symbols shall be prioritized than the UL transmission to serving cell.
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